Tumorigenicity of Ewing sarcoma is critically dependent on the trithorax proteins MLL1 and menin

Supplementary Materials
Quantitative RT-PCR RNA was extracted using the Zymo Quick-RNA Miniprep kit (Zymo Research Corp, Irvine, CA), and cDNA was generated from RNA using the iScript kit (Bio-Rad, Hercules, CA, USA). Quantitative RT-PCR experiments were conducted using Taqman gene expression assays (Life Technologies), with the following probes:
Gene knockdown studies
For constitutive knockdown of MLL1 (KMT2A) and menin (MEN1) expression, shRNA oligonucleotides in the pLKO.1-puro lentiviral vector were purchased from Sigma (see Supplementary Table S1 ). For MLL1 knockdown, cells were transduced with lentiviral shRNA constructs targeting the coding sequence of the KMT2A gene. Functional assays were conducted 48 hours after lentiviral transduction. For menin knockdown, cells were transduced with lentiviral shRNA constructs targeting the 3′UTR (shMEN#1) or the coding sequence (shMEN#2) of the MEN1 gene, or non-silencing control. Cells received one transduction, followed by a second after 48 hours. Cells were used for functional assays after 4-5 days. Knockdown of HOXD13 was achieved using the lentiviral doxycycline-inducible pTRIPZ shRNA system (GE Dharmacon, Supplementary Table S1). After lentiviral transduction, cells were selected in 1.5 µg/mL puromycin for 48 hrs, and induced with 1 µg/mL doxycycline for 72 hrs. HOXD13, MEN1 and MLL1 (KMT2A) knockdown were validated by Taqman quantitative RT-PCR.
Chromatin immunoprecipitation
PCR of ChIP samples was performed using shown in primers Supplementary Table S2 .
Proliferation assays
For xCELLigence proliferation assays, cells were pre-treated with 1µg/mL doxycycline for 48 hours to induce knockdown of HOXD13. 1 × 10 4 cells were then seeded in E-plates with 200mL growth medium and permitted to grow up to 72 hours. Cellular impedance was measured every 30 minutes. Data were normalized to the 12-hour time point, at which all cells had adhered to the plate.
Tissue microarray and immunohistochemical staining
To construct tissue microarray, each case was represented by single 1 mm diameter cores, obtained from the most representative, non-necrotic area of the tumor. In addition, 26 Ewing Sarcoma cell lines were also arrayed along with control tissue and orientation cores. Immunohistochemical staining was performed on the DAKO Autostainer (DAKO, Carpinteria, CA) using DAKO Envision+ and diaminobenzadine (DAB) as the chromogen. De-paraffinized TMA sections were labeled with MLL-2829 (rabbit polyclonal antibody, 1:500, a kind gift of Dr. Yali Dou, Department of Pathology, University of Michigan) for 30 minutes at ambient temperature. Microwave citric acid epitope retrieval was used prior to staining. Appropriate negative (no primary antibody) and positive controls were stained in parallel with each set of tumors studied. 
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